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BACKGROUND OF THE INVENTION 

1 . The Field of the Invention 

[001] The present invention relates to multi-tier database systems in which one or 
more servers obtain data from at least one other server and, more particularly, to 
extending use of data types in multi-tier database systems. 

2. Background and Relevant Art 

[002] In existing multi-tier database systems that include a back end server and one 
or more middle tier servers, types of data objects are defined separately by each of the 
servers. In particular, each server defines the types of data that can be used and stores 
the corresponding code for utilizing the data types. Although this configuration is 
useful for enabling each of the servers to utilize the various shared data types, it also 
requires that the definitions and code corresponding to each of the data types be 
manually installed into each of the servers. 

[003] To overcome this type of redundant data storage, some multi-tier database 
systems enable the definitions and code of the data types to be copied between the 
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^ 1/1 propagated at a desired time or in a desired manner. For example, when the 

O definitions or code corresponding to a data type are copied between middle tier 
servers, these definitions and code may be incompatible with newer versions that have 
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been modified or added at the back end server, thereby preventing use of the data type 
between the back end server and the middle tier server. 

[004] These problems can be accentuated even further when considering 
embodiments in which new middle tier servers are added to existing distributed 
database systems. In particular, new middle tier servers may support new data types 
or different sets of data types previously recognized. Alternatively, the new middle 
tier server may not recognize or support all of the data types that are currently being 
used in the distributed system. In such environments it becomes necessary for each of 
the servers to continually monitor each of the remaining servers for new data types 
and to update their own data type registries, definitions and code to conform to the 
new or modified data types for compatibility. 

[005] For at least the foregoing reasons, there currently exists a need in the art for 
improved methods and systems for creating, modifying and deploying new data types 
in multi-tier database systems. 
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BRIEF SUMMARY OF THE INVENTION 
[006] The present invention relates to methods, systems and computer-program 
products for enabling the creation, use, and deployment of data types in multi-tier 
database systems. 

[007] According to one embodiment, one or more middle tier servers obtain data 
from a back end server database. Although not necessarily, the back end server can 
include a relational database server, such as, but not limitedto, a SQL server and the 
one or more middle tier servers can include an email server, such as, but not limited 
to, the Microsoft Exchange server. The database of the back end server includes a 
special table that identifies data types and includes code for utilizing the data types. 
The special table can also be linked to one or more other tables that further define the 
data types. 

[008] When a new data type is to be created or an existing data type is to be 
modified, the definitions and code corresponding to the data type can be created and 
modified in the tables that are stored in the back end server database, without 
requiring the updates to be entered by hand into each of the middle tier servers. 
[009] In one embodiment, each of the one or more middle tier servers that are 
associated with the back end server are configured with logic that allows them to 
query the back end server for collections of code that are referred to herein as 
extended assemblies that define the data types and include the library code that is 
required to utilize the data types. Accordingly, the code and definitions associated 
with the data types that are utilized by the multi-tier system can be loaded from a 
single centralized location comprising the back end server database. 
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[010] It will be appreciated that, according to the invention, the extended assemblies 
can be extended to the middle tier servers through both push and pull embodiments. 
In particular, middle tier servers can directly request, e.g., pull, the extended 
assemblies from the back end server. In which case, the back end server will satisfy 
the requests by providing the extended assemblies that have been requested. 
Likewise, the back end server can also push the extended assemblies to the one or 
more middle tier servers without first receiving a request. Any combination of push 
and pull embodiments can also be used within the scope of the invention. 
[Oil] The invention also extends to embodiments in which the definitions or code 
corresponding to a data type are modified and the modifications are deployed 
throughout the distributed multi-tier system through any combination of push and pull 
embodiments. 

[012] Additional features and advantages of the invention will be set forth in the 

description which follows, and in part will be obvious from the description, or may be 

learned by the practice of the invention. The features and advantages of the invention 

may be realized and obtained by means of the instruments and combinations 

j particularly pointed out in the appended claims. These and other features of the 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[013] In order to describe the manner in which the above-recited and other 
advantages and features of the invention can be obtained, a more particular 
description of the invention briefly described above will be rendered by reference to 
specific embodiments thereof which are illustrated in the appended drawings. 
Understanding that these drawings depict only typical embodiments of the invention 
and are not therefore to be considered to be limiting of its scope, the invention will be 
described and explained with additional specificity and detail through the use of the 
accompanying drawings in which: 

[014] Figure 1 illustrates a block diagram of one embodiment of a multi-tier 
database system that may be used for performing methods of the invention and that 
includes a back end server and two middle tier servers; 

[015] Figure 2 illustrates a flow chart of one embodiment of a method for creating, 

modifying and/or deploying data types in a distributed server system; 

[016] Figure 3 illustrates one embodiment of a special table that is stored in the 

database associated with a back end server of a distributed server system; and 

[017] Figure 4 illustrates a block diagram of one embodiment of a computing 

environment that may be used while performing methods of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[018] The present invention extends to methods, systems and computer-program 
products for enabling the creation, use, and deployment of data types in multi-tier 
database systems. 

[019] The term "multi-tier database system," as defined herein, should be broadly 
construed to include a system that includes a back end server and at least one middle 
tier server that obtains data from the back end server. In certain embodiments 
described herein, the back end server comprises a relational database, such as, but not 
limited to, Microsoft's (SQL) server and the at least one middle tier server includes an 
email server, such as, but not limited to, Microsoft's Exchange server. However, it 
will be appreciated that the scope of the invention extends to various other 
embodiments that include various other server types. The term "multi-tier database 
system" is at times used interchangeably herein with the term "distributed system" 
and "distributed server system". 

[020] The terms "extend" and "deploy," which are at times used interchangeably 
herein, should be broadly construed to mean transmit, send, promulgate, spread, make 
available or otherwise communicate. 

[021] The term "extended assembly," as defined herein, should be construed to 
include the code and other information that defines and enables use of the data type to 
which the extended assembly corresponds. 

[022] The term "data type," should be broadly construed herein as a category or 
class of data. The term "data type" is at times used interchangeably herein with the 
term "type of data." Objects are also referred to herein at times as one of many 
potential data types. By way of example, data types that can be utilized by an email 
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server include, but are not limited to, text email messages, word processing 
documents, audio clips, graphical images, and so forth, each of which may exist in 
various file formats. 

[023] According to the invention, a back end server is configured with a special 

table and one or more other tables that identify and define data types and the 

corresponding code that is required to enable use of the data types. These tables can 

be modified to add/delete/edit data type entries at the back end server. Thereafter, 

these modifications are extended to the one or more middle tier servers that are 

associated with the back end server. These modifications made to the tables are 

thereafter made available to the middle tier servers, thereby extending the new data 

types, which are created by the modifications, to the middle tier servers. 

[024] As should be appreciated from the forgoing, the code and definitions 

associated with the new data types can be modified and obtained from a single and 

centralized location, such that each of the middle tier servers does not have to 

continually monitor each of the other middle tier servers for new data types and 

corresponding updates. Accordingly, new data types and corresponding updates no 

3 longer have to be manually depoloyed to each of the middle tier servers within the 
w 

o § rt = distributed multi-tier system. Conformity between the various middle tier servers can 
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invention will be described in more detail below and can be realized by practicing the 
invention. 
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[025] As described herein, embodiments of the present invention can include special 
purpose and general-purpose computing devices including various computer 
hardware, as discussed in greater detail below. The embodiments within the scope of 
the present invention can also include computer-readable media for carrying or having 
computer-executable instructions or data structures stored thereon. Such computer- 
readable media can be any available media that can be accessed by a general purpose 
or special purpose computer. By way of example, and not limitation, such computer- 
readable media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk 
storage, magnetic disk storage or other magnetic storage devices, or any other 
medium which can be used to carry or store desired program code means in the form 
of computer-executable instructions or data structures and which can be accessed by a 
general purpose or special purpose computer. When information is transferred or 
provided over a network or another communications connection (either hardwired, 
wireless, or a combination of hardwired or wireless) to a computer, the computer 
properly views the connection as a computer-readable medium. Thus, any such 
connection is properly termed a computer-readable medium. Combinations of the 
above should also be included within the scope of computer-readable media. 
Computer-executable instructions comprise, for example, instructions and data which 
cause a general purpose computer, special purpose computer, or special purpose 
processing device to perform a certain function or group of functions. 
[026] Figure 1 illustrates a block diagram of a multi-tier database system that 
represents one example of a computing environment in which certain embodiments of 
the invention may be practiced. As shown, the multi-tier database system includes 
middle tier servers 110 and 120 that are in communication with a back end server 130. 
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Although two middle tier servers 110 and 120 are shown, it will be appreciated that 
the invention is not limited to any particular number of middle tier servers. 
[027] According to embodiments of the invention, as described herein, the middle 
tier servers obtain data that is stored in a database 140 of the back end server 130. In 
particular, each of the middle tier servers 110 and 120 includes a logic module 150 
and 160, respectively, that enables the middle tier servers 110 and 120 to 
communicate with the back end server 130 and to query for extended assemblies that 
define and enable the use of data types. In the present embodiment, the logic modules 
150 and 160 include copies of the same code for enabling communication with the 
back end server 130. In other embodiments, however, slight modifications may exist 
between the modules 150 and 160 as may be required for different systems. 
[028] According to the invention, the logic modules 150 and 160 include sufficient 
computer-executable instruction for enabling the middle tier servers 110 and 120 to 
query for and receive extended assemblies that comprise information contained in the 
special table 170 and one or more object tables 180 and 190 of database 140, as 
described below in more detail. 

[029] Although, in the present illustration, only two object tables 180 and 190 are 
explicitly identified, it will be appreciated that the embodiments of the invention are 
not limited to any particular number of object tables. Likewise, the term object tables 
should not be construed as limiting the scope of the invention. Rather, the special 
table 170 can be associated with any number of tables that contain any amount of 
information that is required to define and identify data types and enable the creation 
of extended assemblies. 
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[030] In one embodiment, the back end server 130 comprises a SQL server and at 
least one of the middle tier servers 110 or 120 includes an email server such as an 
email Exchange server. In such an embodiment, the Exchange server is configured to 
communicate with the SQL server to obtain data stored in the database 140 that is 
associated with the SQL server. One type of information or data that can be obtained 
from the SQL server, according to the invention, includes extended assemblies that 
define and enable the use of data types by the middle-tier servers. For example, an 
Exchange server may receive an extended assembly from the SQL server that defines 
and enables the use of a new text messaging type, or another data type 
[031] Attention will now be directed to Figure 2, which illustrates a flow chart 200 
of one embodiment of a method for creating, modifying and deploying data types in 
multi-tier database systems. As shown, the method includes various acts (acts 210, 
220, 230, 240, 250 and 260) and a step (step 270) that can be performed to enable 
certain embodiments of the invention. 

[032] The first illustrated act includes the creation or modification of a special table 
in the back end server database. This special table, which can be configured in 
various formats, generally identifies data types and includes the code required to 
enable the use of the data types. 

[033] One nonlimiting example of a special table 300 is illustrated in Figure 3. In 
the present embodiment, the special table 300 includes a Typeld column 310, a Type 
Name column 320, and a Type (Extended) Assembly column 330. The Typeld 
column 310 includes fields that store binary identifications of the data types. The 
Type Name column 320 includes fields that store text names of the data types and the 
Type (Extended) Assembly 330 include fields that contain the code that enables the 
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use of the data types by the various computing devices in the distributed multi-tier 
system. 

[034] Referring now back to the flowchart 200 of Figure 2, it is shown how the 
methods of the invention also include an act for creating or modifying object tables 
that are linked to the special table, act 220. The object tables can include other 
information corresponding to or defining the data types that is not already defined in 
the special table. 

[035] By way of example, an object table corresponding to the EmailMessage type 
340 could specify additional information that pertains to the EmailMessage type and 
that is not already included in the special table that associates the code with the 
corresponding object types. The additional information that can be included within 
the object tables can include any desired information. For the EmailMessage type, for 
example, the object table could include such data as a message ID, a sender, a 
recipient, a body, and so forth. Whereas an object table corresponding to the 
Patent Application type 350 might include information that enables the identification 
of a patent application ID, a description of the patent, an application date, a filing 
date, the inventors, the assignee, and so forth. These additional object tables, which 
are configured to contain data corresponding to the various data types (e.g., 
EmailMessage type and PatentApplication type), can include the object tables 180 and 
190 shown in Figure 1 . 

[036] Despite the foregoing examples, however, it will be appreciated that the 
invention is not limited to any particular type of object table or any amount of 
information that is defined or that can be identified with the object tables. 
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[037] The next illustrated act includes the creation or modification of logic modules 
in the one or more middle tier servers that are linked to the back end server so that 
they can utilize the extended assemblies provided by the back end server, act 230. 
The logic modules described herein, and illustrated in Figure 1 as modules 150 and 
160, generally include computer-executable instructions for enabling the middle tier 
servers to communicate with the back end server in push and/or pull environments, 
and to receive the extended assemblies that define and enable data types to be utilized 
by the middle tier servers. 

[038] In some embodiments the logic modules 160 may already exist or may not 
require modification. In such embodiments, the scope of the invention extends to 
methods in which the act of creating or modifying the logic modules is not required. 
[039] As shown in Figure 2, certain methods of the invention may also include the 
step for deploying data types from the back end server to the middle tier servers (step 
270). It will be appreciated that step 270 is a functional result oriented step that can 
include any number or combination of corresponding acts that enable the deployment 
of the extended assemblies. In the present embodiment, the corresponding acts 
include acts 240, 250 and 260, each of which will now be described. 
[040] The act of identifying one or more data types to be deployed, act 240, can be 
performed by the back end server or the middle tier servers. In particular, the back 
end server can identify one or more data types it wishes to deploy to any number of 
the one or more middle tier servers that are in the distributed server system. Likewise, 
any number of the middle tier servers can specifically request or specify which of the 
data types it wishes to receive information about or that it desires to enable. Upon 
making such a request, the back end server can then create one or more extended 
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assemblies with code and other information that satisfies the middle server request 
(act 250). 

[041] The act of obtaining an extended assembly (act 250) may be as simple as 
identifying data contained in one or more of the fields of the special table (e.g., the 
Type (Extended) Assembly field 330 data). It may also involve the acts of querying 
and obtaining data from one or more of the corresponding object tables. Obtaining an 
extended assembly may also involve processing the data of the extended assembly 
into a format that can be handled and processed by the middle tier servers. 
[042] Once an extended assembly is created, it can be transmitted to the one or 
more appropriate middle tier servers (act 260) that requested the extended assembly 
(e.g., in a pull system) or that have been determined by the back end server as 
appropriate destinations (e.g., in a push system). Any combination of the above can 
also be performed. 

[043] One benefit that can be realized from practicing the invention is that a user 

does not have to manually deploy each modification or new data type into each 

computing system utilized in a multi-tier database system. Likewise, the methods of 

3 the invention promote the consistent use of data type definitions and code between the 
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d$ I * u 5 various computing devices and servers in the distributed server system by providing a 
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Z t § § S [044] Even though specific examples have been provided above, with regard to the 

g method illustrated in Figure 2, it will be appreciated that the acts illustrated in the 
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method do not necessarily have to be performed in the order illustrated. For example, 
the act of creating/modifying logic modules in the middle tier servers (act 230) can 
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occur prior to or contemporaneously with the creation of the special table (act 210) 
and the object tables (act 220). 

[045] Likewise, the methods of the invention also extend to other embodiments in 
which new middle tier servers are connected to an existing distributed server system 
or to an existing back end server. In such embodiments, the methods of the invention 
may include determining what extended assemblies to deploy to the new middle tier 
server, such as, for example, based upon an analysis that the middle tier server does 
not yet support all of the data types defined and enabled by the back end server. 
[046] Embodiments of the invention also extend to methods in which a user can 
customize or create data types and install the data types into the back end server for 
later deployment by the back end server. The manner in which the user can customize 
and create data types can include the modification/creation of the special table and 
corresponding object tables to define and enable the intended data types. In such 
embodiments, any suitable user interfaces can be employed by the user to modify or 
add data to the special table and object tables. 
COMPUTING ENVIRONMENT 

> 

3 [047] It will be appreciated by those skilled in the art that the invention may be 
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^ § as w - practiced in computing systems and network computing environments with various 
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practiced in distributed computing environments where tasks are performed by local 
and remote processing devices that are linked (either by hardwired links, wireless 
links, or by a combination of hardwired or wireless links) through a communications 
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network. In a distributed computing environment, program modules may be located 
in both local and remote memory storage devices. 

[048] With reference to Figure 4, an exemplary system for implementing the 
invention includes a general purpose computing device in the form of a conventional 
computer 420, including a processing unit 421, a system memory 422, and a system 
bus 423 that couples various system components including the system memory 422 to 
the processing unit 421. The system bus 423 may be any of several types of bus 
structures including a memory bus or memory controller, a peripheral bus, and a local 
bus using any of a variety of bus architectures. The system memory includes read 
only memory (ROM) 424 and random access memory (RAM) 425. A basic 
input/output system (BIOS) 426, containing the basic routines that help transfer 
information between elements within the computer 420, such as during start-up, may 
be stored in ROM 424. 

[049] The computer 420 may also include a magnetic hard disk drive 427 for reading 

from and writing to a magnetic hard disk 439, a magnetic disk drive 428 for reading 

from or writing to a removable magnetic disk 429, and an optical disk drive 430 for 

3 reading from or writing to removable optical disk 431 such as a CD-ROM, DVD- 

w 

2§ « w i ROM or other optical media. The magnetic hard disk drive 427, magnetic disk drive 

O b< " " S3 ^28, and optical disk drive 430 are connected to the system bus 423 by a hard disk 
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9 2 1 § § w drive interface 432, a magnetic disk drive-interface 433, and an optical drive interface 
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Z £ 2^5 434, respectively. The drives and their associated computer-readable media provide 
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g nonvolatile storage of computer-executable instructions,, .data structures, program 
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modules and other data for the computer 420. Although the exemplary environment 
described herein employs a magnetic hard disk 439, a removable magnetic disk 429 
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and a removable optical disk 431, other types of computer readable media for storing 
data can be used, including magnetic cassettes, flash memory cards, digital versatile 
disks, Bernoulli cartridges, RAMs, ROMs, and the like. 

[050] Program code means comprising one or more program modules may be stored 
on the hard disk 439, magnetic disk 429, optical disk 431, ROM 424 or RAM 425, 
including an operating system 435, one or more application programs 436, other 
program modules 437, and program data 438. A user may enter commands and 
information into the computer 420 through keyboard 440, pointing device 442, or 
other input devices (not shown), such as a microphone, joy stick, game pad, satellite 
dish, scanner, or the like. These and other input devices are often connected to the 
processing unit 421 through a serial port interface 446 coupled to system bus 423. 
Alternatively, the input devices may be connected by other interfaces, such as a 
parallel port, a game port or a universal serial bus (USB). A monitor 447 or another 
display device is also connected to system bus 423 via an interface, such as video 
adapter 448. In addition to the monitor, personal computers typically include other 
peripheral output devices (not shown), such as speakers and printers. 
[051] The computer 420 may operate in a networked environment using logical 
connections to one or more remote computers, such as remote computers 449a and 
449b. Remote computers 449a and 449b may each be another personal computer, a 
server, a router, a network PC, a peer device or other common network node, and 
typically include many or all of the elements described above relative to the computer 
420, although only memory storage devices 450a and 450b and their associated 
application programs 436a and 436b have been illustrated in Figure 4. The logical 
connections depicted in Figure 4 include a local area network (LAN) 45 1 and a wide 
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area network (WAN) 452 that are presented here by way of example and not 
limitation. Such networking environments are commonplace in office-wide or 
enterprise-wide computer networks, intranets and the Internet. 

[052] When used in a LAN networking environment, the computer 420 is connected 
to the local network 451 through a network interface or adapter 453. When used in a 
WAN networking environment, the computer 420 may include a modem 454, a 
wireless link, or other means for establishing communications over the wide area 
network 452, such as the Internet. The modem 454, which may be internal or 
external, is connected to the system bus 423 via the serial port interface 446. In a 
networked environment, program modules depicted relative to the computer 420, or 
portions thereof, may be stored in the remote memory storage device. It will be 
appreciated that the network connections shown are exemplary and other means of 
establishing communications over wide area network 452 may be used. 
[053] The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are 
to be considered in all respects only as illustrative and not restrictive. The scope of 
the invention is, therefore, indicated by the appended claims rather than by the 
foregoing description. All changes which come within the meaning and range of 
equivalency of the claims are to be embraced within their scope. 
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